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Ufa] clscjjq.. 

^7] 4:^S1 ^^ofl t1)-S-«H -^-^^Slfe iL'S-^'a- 5? '*7l >( 2'^ol^f- "I-i-*!^*! 'flolEl.a:!:^ ^"a-a-S- 

^71 4'Ig7):L^ ^ '4^7l I7l:?}-i- >S 27l?v -S-*]: -S-71 ^"Jhaol ^el€ ^7] no]^-^3:^ ^7] s^-dks. ?■^S^7l 

^7\ xqsclfe ^7) icfl-^lEl-l- o]:^^^ 7>f':al (Binary Weighted)^ ^S.^ €^*H '*7l ^ 2^<>]^^ ^-"i^t: ^ 
4. 

7i^^^4 ^1 1^^^ •si-a-a-i- €-<3-*H -a- 7] jfls^-a-** ^^^js}?! ^^^i ■g-'a-^i^#4. 
^1 4i)-»ii 5a<H-^i. 
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?1 38^1 Ell- zl-zl-sl ^S-^-S^sf -8-71 ^# -SH-f ^>ol«>fl -a-^l ^ 2S«^iE^#:!* c}^ s^tg 0.3. 

^^■^ 6. 

-5^71 xtl 4S«5^1=tEl#.g: ^7) 2S.ia^liEi-i-ol ^-^^ ^ sas.^ -^-^l Xl 17R> -§■<?> ^-^£!<H 'g-?! ^^^^ 

^T^^ 8. 
9. 

-^^■71 XI 5S€4iEl€-& XI 2til<^lE?al ule^ofl tfl-g-«1-e^ p7ll -g^SltH. ^7] XI SS^a^^ElS ^ 2^''\^s^ 

AiS. HlHl- ^7] XI 3e^x^1il:E^^S. -^^Sl-fe iHlclel ^?-SlS.. 

10. 

XI 9<8-oii saoi^i 
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ja-71 ?l3H|AlEl-i-Sl -§-^^ 2°. 2^ 2^. 2^ 2*...sf ^o] o]^^ 71-^*1 ^^flS -S'Sslfe 'Hl^'lEl T^^SjS. 

^=f-^ 12. 
1<8-'H1 5ao1'«-i. 

.>8-7l ^dli^ Ci)«»lEl'a4 -y-?) ^«a- ^<H7l AHoll -gAlSlol >8-7l XI 17RV ^-<?} ^--g-Slfe *1| lS€^^liilElSl-. 

-8-71 cfl-^lE-l-iis} '8-7] ^-^^ Al-olofl ^jt)s)<H -8-71 ^ l7l7j:§.o> ^-^51^ 2s^?^l^Ei5+, 

•8-71 ^ -8-71 ;<ll«i7l A>oH 'S^^ol ^^^7] vi-a-^-g-^ -8-71 ^0]7]S. ^^*>7l Bl^J-g ^ 

^^H- 13. 

14. 

15. 
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16. 

^<^s. 4^HS ^*>^^s. 'S-f ^rfil- -^^i aflAl-^a -^^sV?] ^s.m. ell 

^T^^ 17. 

'5h7i ^si^ -i-^*w i^o]^ ^ 2i^i'»)E^» ^-a-^fe -a^nj 5^*>fe 'S*^ 

18. 

^t'^ 19. 

-3-7) 2flAH xl^^jQ >8.7i H^lolE^ 5J ;^ 2cllolEls1 ^■JJefl'S-i- ^><S'^l7^ -^7] x]^]^ <^}^S.zi "d^7l t]^xi\ 

S. ^^t}7\ Bilt 4? = E1^5 C-i ^Ul^Ffe ^OlEl T^^flS.. 

20. 

A>7i ^A>^i.s ^AVtiie ^^y^^s. -8-71 ;*aoi^§a :^o\^±^ ^^\^^s. ^^^7] flii ^ 

'8-71 t-||o)E^<a#S. C-ilolElAlJ^s. :g.^^7] Sf\^ ^o]Sl ^^^S.^ 7^^ l^olE) 

^71 z^c]B] Ti^^azj-Zl-^ 
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^^71 ^sg7l?> ^71 ;^ l7m-i- ;HlsllLV 271:l> ^-i}- 'ih7l ^-S-Sltol ^^fl-H^ -^^^l t-lloiEl-ilil- -y-?] ^±s. ^^t}7] 
i^^^ 21. 

^t'*^- 22. 
21%»il 

-a-71 nlsc-lfe -^V7] ;^ liflo]Ell- om^^Sl 7>f';»] (Binary Weighted)-!- ^S"?! 2«flolEll- ^S-lgSVfe -fr 

7i 'a-^ 

^T^^ 23. 

7l^^€4 psfl i^i^si ^-^^s^* ^--^f^H ^71 ;^ia;a'a-€* -^S^^sf?! ^^^1 ^"U-^^*^. 

-8-71 ^ iH^^iri:Eis} >^^7i >!) iMiBi ^}o]^ E^-oiofl ^^?}:»i-7> ^s^sife p7i)si 
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25. 
26. 

17] -S-^^ ^71 ;t1| 2S.€^]^El7l- ^-S-S|<H ^7] ?]^^.]^^^ cf^^^:^1.7l- ^7] l^^Sl 'i^il 
27. 

24^«*ll sa<H>^1. 

-8-71 ;^ SH^J^lstei^^ -8-71 2c-|)o1e1SJ Hje^^ p7ll ^^^l^li^. ^^7] ^ 5E.^^]^% ^^-B: ^ 2r^o]^cH 

A^s. M) H-& -8-71 ;4i ss^^^i^i:^ i-s -a-7) aAi^a-^*]. 

^T^-^ 28. 

^ 27^<'ii sa-H-*!. 

29. 

-8-71 -§-^-8- 2°. 2^ 2^, 23. 2*...^ ^ol ol^'^^ 7f*sl n^s. -a'asite ■a-71 XaI;^-*]. 



^^tl- 30. 
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^<HE i}^S] ^S.E. Sll^liJiEl-i- ^?:>2l^S. *S^^ ^=i^-i- ^V^^"^ -^7] zfl^l^S. ^^ti[7] ^tb ^S.S. n 

^1 ci *Vfe -fi-71 ^^1 . 

31. 

-ai-^ 4^*l-<^ ^7] >ll li^olE^ ^ ;^ 2<HlolEll- i^^m -a^^ 

^71 -g*^ afl^l-^ofl ^1=8-€ 5^ ic-flolEl ^ 2i:-flolEl^ -g-S^Jl. 7>^<»S7a ^'J-^ ^ lcfl«>lEl-l- -^-71 t:l^l^-<»V^S 

32. 
33. 

^ 2o-^»fl sa'H'^i. 

-y-71 ;<11 1^^ ^^-ft -^7] q.oi^s.sj., - 

J'liiielsl-. 

^eh7l -11-71 cl-^l *#S1^ ^fr^* ^<H«l-7l 41« :^ 

^ 4S«J^litEl# T^OlAS. <g6flS. ^#Al7l7l ^1«: ;4 5S«i^li:El* ^ ^l^l-fe- -fl-7l SAj^a-Al. 
34. 

^1 33^°ll SU'H'^i. 
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35. 



^^•^ 36. 

•S- t'g^ ^-S-^SSl- "^l-g-^ -fr7l 5:/-1^J-*H ^tb ^-5.3.. -^81 ^£51 oi-S-i^ 3E.>^m ^5. 

^ ^ c-DolEi ^^S^S-Sf ol# 01-8-^-^71 a^l^^lolj ^014. 

^5. ^^'ti?i(CathodeRayTube)s} ^^oj^^jii- Jf^i^ ^ jjfe z^-^ sg* aAl^^l#ol ?^^^s\ji 91^.^^ 
S.^]^^^]S.^ H.Al;^^l (Liquid Crystal Display), ^^'fj-t' a^j ^ja] (Field Emission Display). *e1-2^"V It'^H^ 
(Plasma Display Panel) ^ -f|-7l S-'^l^^l (Organic Light Emitting Display) f-^l Sicf. 

Jg^ a^-Hi-Al ^ -3-71 iE.Al;a-^lfe ?fl^^oil s1*>c^ ^-i: ^^«>fe -^7] cl-c-l i^COrganic 

Light Emitting Diode)^ »l-8-«V<^ "S^^ S^l^i:^. olel^. -f$-7l 5^1^*]^ 4^ •^-'^^S^ 7>:g3}. :^a1o)| 
dbul^^*.aT^f-^fe^^«>l 

£ 1^ ^S^sVa. f^ejlsl 0.7^ 5Al;»^A)fe ^a>a1^(si ufl;^l Sn) ^ tflol El-id§(Dl vfl;^] Dm)3V ^^S) SiJ-i 

l-(40)-& ^:fcJf-(30)s}. ^AV>!il-(Sl vll^l Sn)^ ^^*}7l :^^«(io)sq.. fllolEl^#(Dl Ml^^l Dm)-i- 

^#«>7i tfloiei ^■s-^(2G)fi}-. ■^^AK^^^do) ^ c-floiEi ^*-?-(20)i- >ii<»i«V7i ^o\rQ ^-^m 

4. 
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(SCS)» >«-ythcf. Efc-lDj ;flc^^(5o)o)|Al AJAJ^ n)olEl ^■g-;»II<M^3:(DCS)^ cflolEl ^-i-?-(20)^ ^-^Sla, f^^V ^ 
*;«ll<H'il3:(SCS)fe ^-^Jf (10)s. aelji, E^ol«y ;«il<H-¥-(50)^ si]^s.^^ T:-iioiEi(Data)S mi 

^ ^/.^ ^:^^(io)fe -^-^i^ul. ^^>-t!il- ^>«->^*(Sl Sn)S. ^^-ftc}. 

ti)<»lEl ?-^-¥-(20)fe Ej-oln^i ^l<H4(50)S.-^ti t-ilolE? ^■i->ilci'!d3:(DCS)-& n^]^ ^*;«ll<^-tl3:(DCS)§ 

^a;^(30)fe- 2l^S.J?-El ^] i;S^(ELVDD) ^ ^ 2^€(ELVSS)-ar ^^^^>»)- ^^s] S?-d:-i-(40)S. ^ 
(ELVDD) ^ ^ 2^^(ELVSS)* -g-#^'£-S^-4:-t(40) ztzt-S- c1o|e^^2:<K1 c}i-g-*}of l^^(ELVDD) O-^-^e^ -fr^l 

oilfe ^4i#(40) z1-^<^ S^slfe-S^^JiiiEl-i-ai ^^^i'a-l-S-'a S ^^V ol^5.(electron mobility)^! 

^s).- ^£S) <^Aj.^ jEA]*)-;^i xi'^i-. -i^^. ^ifc«(40) 2.^^^ ;£^^iEi#fii -s-^^sj-e: 

^it«(40)oll ^4i3ilS.sl ;flc>l^o.s.*q <,]i=^ a.^^ SU-^M-. "l^S^^ Ji-S-S)^! 5: 

^4. tq-afAi, ;^;;i> oji^^ij iH-^^ ^ 5!lfe- -^^l iE>«-l^>tl7h iL^s|Jl Xl^. 

^^-a- 5<a^ <a-^J-S- iAll- ^ ^ iflolEl ^-i-^Si^- oil- o]-g-t!:-f|-7l *^IE.Al^J-Al 

-^71 ^^-g- 'a->y*>7) ^sVo^, -& ^'^sl >fl 1%^^ s1-¥-S.-^E.1 -^-i-sl-^ k(kfe ;'>'51t^)«1S51 IcflojEll- ol-8-*M p 
(p^ ;,^o^>r)H) es) 2mi<>]E.1# ^i'yBl-^ ^^H"^ ^^^^14. ^^7) 1 cfl o] # ?J 2^'=>]^^-^ ^*J-«V7l 41 

EflAl^iq-, 44-21 >'5'y«]-7l 41t!- ^•y-^i'K ^7) ;01 lellolEi* ol-g-*]-<^ -^71 :4l2:€'y-l: f ^li:: 

ems] Tfl^i^i-a-* cflolEi'ilJlS. -a^«1-7l 41t!r ^:^\%-o}^^=L ^^7]SH, '^^7\^S] ;ql l?):?} ^oV S^- 

±3.^^ it^sq :5l-fr# ^^r ^Ja-?-^, -^71 ±^iS] ^^oj cfl-S-Sr|-o^ ^ig^S]^ ja^^^J- ^^71 

;H] 2<Hl°lEl-i: o]^i^^ ^7] ciloi&iAi j:oi ^o1«)-7) 2^cHS. Bl-M-Sl ^H7lsl-, -y-7l 4^5^71:^- 

^1 171 ^]s]^V 27)^ -^"V >a-7] ^°d-aol ^"H^ -y-71 cflojEl/tl^ll- -y-71 -^-g"*!-?) ^t}- ^W-s) 

^^7l Cl;^)ig-6]-'^S.Il ^«7)Sf-S-7l :i:f)^^A}olo)| ^^^C^ ^7) ^IJ 17]^ f ^-^71 ^-&Hl<H 

^)1 IH^I-I- T'«ltl:'=f. -^i-?! ^7l ^] m°]^^ °]^^^ 7l-f':al(Bmary Weighted)!- ^S.^ ^^^<^ 

•^7] M] 2^0]^^ ^s^^^. ^"^Jf ^ 7i#^i^4 >ii i^€^ s-'a-*H ^j-7i -^a^^sw 

If7l IB^^^l^E^S}- AV71 >l| lal^l /^>o)fil B}<?l»fl <a^'c}^f7> ^^^^p7fl£q ?l3l!lA]Ell-32l-. ^7] ^^^•]^]^ 2^2\S] 

cl-€^«^s+-i'^7l 2Blsl >>^oI'>ll ^ 2H«^lriiEl-i-3f, -a-71 Hsfl-^lE-ll- q-ztsl cl-&^'a:^}-i+ >a-7] ^3. 

-^-^(■VoH ^^S]'^ ^7l 2S€^lii:Ell-3|- c}.§.S.^^£.S 3S«^liiiEi|#3}-, '^7]^ 2S.^7]^^^i^ 

-^H*^) ^^5)^ 'S-71 n 2S.^^]^^^^ -f-^dtl -t^^^ ^1 4S€^l^-i-4, ^71 ;^ B'fl 

olEi-t -^••7] 2S.^^]^^ms. -g-g-sH '^•71 2S^^liiEll-^ •f-^^S.^^^S. -M^-^fe ^1 5H€;^]i±:E|-t# 
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"a-i: -^^71 oflojEiA) j:a -aeisv?! fl^ a^<H£ aw-s] cixiii-ov>^s.zi ^«7|sf: '^si7l^s^ ^ i7l?} ^tv ^^7) 

i^jsl ^^>Sfe «>M-sl -yaffil-; -^-71 dt^s] ^-^ofl cfl^sH ^J^^slfe il^'-^l-a- ^ ^J-71 ^ 

J^fe ^ lH^2i# -^^7) cisc-lfe ^V7l lUl^lEll- o] ;5l4^sl 7V^^] (Binary Weighted)^ ^^sM 

^7l ;4|2^ol^#'«-a^cf. 

£ 2^ ^ ^^S) ^Al<mo]] -^7) XAl^Al-i- i+E^vfl^ 

E 2# ^a-S)-^, -g- ^-^Sl ^^]<^'-^ fil^ -ff-71 JLAl^g-^lfe ^Al-^i-t(Sl ^4 Sn), t-^ ^^lol^l-CEl Ml^l En) ^ 
cfl-^lE-i^-i-CDl ifl^ Dm)^ ^^S)^ •^'r^ ^il-(140)-Sr S^^Vfe ^4i^(130)s}-. ^a>^1-(S1 Sn) 5J XI 
«H>S1§-(E1 ^fl^l En)^ ^*«l-7l 41t!- ^^'^V ?~?-¥-(l 10)sf. cflolEl^l-CDl xfl^l Dm)* ^-^§1-71 Hl«»lEl ^-^-^ 
(120)s}. ^'^V ^*-¥-(110) ?J cflolEl ^■S^-¥-(120)» ^-H^^l Efolnj A))oi:?.(l5Q)l- -^-umt:}. 

^^•¥•(130)^ ^^l"ti#(Sl Sn), ^(ll'H-^d^CEl MI^l En) * cflolEjAi^(Dl x^];^! Dm)'fl ^*>°^ 'g^^H 
^Ajsjfe 3^^1^(140)* ^uj^cy. S?-i#(140)-a- Sl^S^ei ;^fl 1?1^(ELVDD), 2^€(ELVSS) ^ 7l§^i^(Vref) 
* 7l^:5]^(Vref)* ■§'^^'-8- S^-di-i-(140) z^z]-^ 7)§:?i«(Vref)3f ^ l^«(ELVDD)Sl ^V^i-S- ©l**!-'^ 

XI 1-^€(ELVDD)S1 ^"a-7j-SH- ^bIjI, fl-4il-(140) z]-2^^ cflolEl^ds:*^! tfl-g-sf-H XI l^€(ELVDD)».S-f 

6) -^-71 n-l-oli=(°lE.Al)l- 7i^^<^ XI 2^«(ELVSS)«.S. 4:^5] ^i^-t "^l* ■91«l-<^, :^ib-f (140) 

zi-^ £ 3 Sfe- E 54 ^ol ^ 4^ XJi^. £ 3 3E^ £ 5<fl SA]^ ^4i(140)s} -*Xm ^^^S>7lS ^c^-. 

Efo|°c,' ^101^(150)^ iq^^^Ej ^^i|fe--§-7l-a:§.S'Hl ifl-g-«V°i c-floiE) ^-f-XicH'!d3:(DCS) ?5 ^^^lol-tlJ: 

{SCS)# '■S^^^^. E}<>1°=J XHJ?-(150)«>IiAi Al^a^ c-DolEl T^^X|<H^a:(DCS)fe i^lolel ^^^(120)S. ^^^Jl. 
^■§^ll'H^J:(SCS)fe- :?.^^(iio)s. ^-^^cf. =LS]M. Ao]v^ XI<HJ?-(150)fe slYS.->?-El XI 1H|«»1e1 

(Datal)lr oliojEl ^-S-?-(120)S.^^^cf. 

^4 T^^^dlO)^- ^■S-X|<H<ilJ:(SCS)€ -S-S-^fei^. ^A}- ^■g-Xl<^'tI:i:(SCS)^ ^^^-S: t«.:^^(iio)^ ^ 
Af-ai-CSl Sn)5. '^'AV^J:^ ^^V^^S. ^-g-^^. ^21:2. f'A> ^^X|o1^J:(SCS)l: -^^iJ-er ^^-^(110) 
X|o1'5d*(El ifl^ En)S. ^^-^S.^ ^^Y^^S. -S-g-tF^. "^^H, X)«H^3:fe- 27llsl ^AV-ilSlsf 

tflolB) T^f-f-(120)^E}-olPj ;^o1^(i50)S-^El cllolE^ T^-g-X|o1A!5:(DCS)l-^?^^i:l-. cl)o)E-i t^^XIoIaIJlCDCS) 

"^7)^1. c-liolEl ^^^(120)fe l^i§7l^(lH)f' Xi 17)^V c-llo]E]'{d*(Dl vfl^ Dm)S i^s) -^^SVol. 1^ 

iS7l:?KlH)* XI 17l:?l-g. XliJltb X) 27l:?l- "^JolEl-aSCDl iflJ^l DnOS. i^giJl ^"J-i- •^^It'^. ^o]^] 

^f-^(i20)^ ^o]s.s}t:^$] zi]c]B^ ::f.:^^s.{2oo)^ ^»]^^. o]^, ^^si\ m^-^Sr ^^<^ xi 27m -f-^ ^oiEi-a 

1-(D1 M)4 Dm)S. ^-g-slfe ^"Jj-g- tliol^i^lLsl- *>7lS. ^c?-. 

ZS^S. Zc\] ^^fij <y^l- M-E^m^ S-^om. £. S'^l'^l^ ^-^s) ^fil^^-i- 4|«V<^ XI mifl<»lN'a(Dm). XI n-1 

51 XI n^'^>'5d(Sn-l. Sn) % X) n^^^ X)<H'{d(En)4 S^'^]t\7]S. ^-c^. 

£ 3-i- -g- ^"^2) ^iSi(140)fe -fr?) t:fol^S.(OLED). ^7] 4«1^-H.(0LED)S ^^1- ^^^7] ^ 
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Sl-i:^S.(142)fe »1 n-l^Aj.-a(Sn-l)(«l^ ^a>^)o.s. ^A>.tlJL7> l^€(ELVDD)s1 ^<a-7^«Vi^- ^ 4S. 

^°J-a- ■§'^^1^. '^l^ ^4i:flS(142)fe ;4| 1 xfl^^l >f| 6S€^=i^{Ml ^!^] M6)s^. ^ l?lfll|AlEl(cl) ^ ^ 2^^ 
^]El(C2)l-^a)tVq.. 

^1 lS€^l=i^El(Ml)S) ^ EflolEl-tKDnO'i ^^^al, :^ 2^^-§:^ lt^(Nl)»11 ^^€t:f. OLB^jl., ^ 1e^;^1 

iEKMDs] Tilole^^^ n^Al.A}(Sn)oI) =g^Scf. 0)5^ ;«|) IS. ^;^li:E)(Ml)fe ;*« n^A>^(Sn)^S. ^^-l^Si?} 

^ 2S.€;^l>rEi(M2)sl l^i^-g- c-ilo)El^(Dm)<Hl ^^5)^1. 4 2^^^ 4S.^:^lii:El(M4)s^ ^H] 2^^-Hl ^-^^c}. 

3e^^i=iiEl(M3)fil ^1 l^l^-Sr 7')^^i^(Vref)°fl ^ Z^^-S: ^1 lin = (Nl)<^l ^bIjI, ^1 3^^ 

^l:i:Ei(M3)s1 TflolH^^^ n-l'^A>-{d(Sn-lH <»ls} ^^^1 3^Sfl^l=^=El(M3)^ n-l^^l-AiCSn-l) ^s. 

{N2)oll 'a7F£lfe :5i<y-. a l?l3i5A]Ej(ci) ?J }^ 2^n-^]mC2)'^ ifl-S-S|^ ^#1- ^ ^X1>;E^(M6) 

JSI ^ 1^^*.S. ^^^c^-. 

^ 5H«^libEKM5)s1 2^^-^ ^) 2i^S.(N2)oj| ^^^lul. ^ ;^ 4H^^l^E^(M4)fi^ 2^^°il ^^^c^. 
asljl. ^ 5:E€^iEl(M5)£] Tflol ;^ n-l^A>^(Sn-l)oll <=>]s^ ^ 5B.€^li:El(M5)fe ^] n-1 

6S^^]a;EKM6)s1 ^ l?i^-a- 4S^;^li^El(M4)i4 2^^ofl ^^5)31, :^ 2=6.^'& -H-7) 4ol^H.(0LED) 

6S^^^liEl(M6)fe ^1 n^^^J- ;^lo1<!d(En)^s. n]o]^:&7} ^ ^-^Hsl'ji, ^o]^:^7} ^^^^] ^-i- 

nfl °i7lAi. ;«flo1'ti(En)o.^ ^^sjfe- ^ n-l^A>^(Sn-l) n^A>^(Sn) 

^^S)^ '^'Al-^Jti}- f'^slTll ^ 6H«;^liEl(M6)fe- n-l^Af-id(Sn-l) ^ ^ n^A}-i1(Sn)».S. ^ 

Af^5.7V -^^s]<H iT^BiiAiEKci) « ^ 2?lBflAiE.i(C2H ii'Ssi ^a-a-o] f.^:i 0^ ^-^HslJi, :n. s]s\ :?-?-o]i ^- 

Jl, £. 30II S-A)^ Sl-4ioflAi 7l^^^(Vref)-& -^7] '^^ 4<^1-2.^(0LED)S. ^d^^ -^^^W ^^^1^. ^, 7]?'^^ 
(Vref)-S- S^i:«-(140)S ^71 t^l-o}] ;a 'a-'a-«V7> ^^S);^! Jl, 44 ^4i-ir(140)fi1 ^^14 

*V7D f-<atV ^a'U-Si-a- -fi-^m ^ Sacl- ^7]M, 7l^^^{Vref)s1 l^^i(ELVDD)3^ ^<UtM ^^sjTlM". 1^ 

£ 4fe £ 3°11 £Al^ ^^cq M-ej-vfl^ 4^£.<^)4. £ 4°flAi l'^ig7l^KlH)^ ^ l7l^V ^ ;H] 27l?]:0.s 

T^-S-Si^K ^fl 17];a- -f-tV c-llolElAi-i-CDl Lfl^l DnO'^lfe ^I'gs} ^i^(PC : Predetermined Current)?}- ±S.JL. :^ 2 
7]^ tfl'>|Ei'i]3:(DS)7>^^S^. -M^^lS. 17l;?V ^<iVo|lfe J^4i(140)S.^El cllo)El ^f-3lS.(200)S. ±^3] 
^(PC)7} -^^^cK (Current Sink) aslJl. ;«a 27l?l- ^^Voflfe tfl-^lEi ^^S^S.(200)a-¥-El 3j-d;(140)S tflolEl^OS: 
(DS)7V ^#^4. 

E 3 ^ E 41- *2^4'8■S- A^AflSI -y^sm. ^1 n-l^A>>a(Sn-l)o.S ^A).^^7l- ^^^^f. ^ n-l^A> 

^(Sn-l)AS. ^AI.<J^7V 3S.^^]^:i^(.M3) 53 ^1 5S.S8^1iiEl(M5)7> ^-S:^4. ^ 5S^;^l^El(M5)7l- 

^-€•=1^ ^1 4B.^^\^mM4)7} cf°li^ ^eflS. ^^^cl-. ^ 4S€^l^El(M4)7> q.ol.£.c ^Efls. ^^SJ-S ^ 2iiS. 
(N2)ollfe all l^i^(ELVDD)°llAl :^ 4S€!^li^Ej(M4)sl g-^^'U-* ^}-'& ^'a-S]t°l ?l7)-^4. 



- 12 - 



*7ll^«1 10-2007-0015828 



nsljl. 3^«^liiEl(M3)7> ^--g-SI^ 7l§^«(Vref)^ ^ 1^H(N1)S. <^7}^t^. olnfl, 2?1»1)^1^(C2) 

:^ liLH.(Nl)2l- afl 2i^H.(N2)sl *>»1| i^l-§-S|fe ^'JJ-i- -f ^It}-"^. ^-f. ^I'^^^CVreO^nV l^^(ELVDD)s^ ;a 

^. ^ l^^(ELVDD)ofl>«1 ^"a-'<}-«>7> ^-^^i^^ ^ 2?i3fl>^lSl(C2)<Hlfe 4S?!^l=iBl(M4)Sl ^^^"3- ^ ail 

l^€(ELVDD)sl ^"U-ol -f^i^cl-. ^. -S- ^^"llA^fe n-l^'^f-^(Sn-l)*.S ^^}^±7} ^^^^ 7]:^: 

9i 4 1^^(ELVDD)51 ^i-a-^J-Bl- ;ji<a- ^ 4e^;^]iiEl(M4)sl S-^^-a-o) ^1 2nn'^\mC2)<^ ■i'^slJi, ojo)] 142}. 
^1 l?i«(ELVDD)2l ^^7<}-«^« Ji-a-^ =r 

^ 2f]A'^]^iC2)o]l ±^S\M'^'>] -f ^ ^ n^AfAi(Sn)J2.S. ^^}^S:7} -g-^?14. n^A}..ti(Sn)o.S. ^'^\'ii±7} 
^4 IS^^IiiE^(Ml) >4| 2^^;»l>iEl(M2)7V e-g:€cf. ^ 2a€^l^Bl(M2)7> I'T^sg^l^Vsl >11 

17l:L>--S-<il-rii^iq ^*(PC)7V ^:t(140)S.-¥-e1 Ell°lEl^(Dm)-i-^-S-«V<^ S.(200)S- ^-g-^cf. -S^S., 

iii^^ ^*(PC)fe ^1 1^€(ELVDD), 4 4e^;^l-i:H^(M4), 2^^^^=.^m2) ^ iflolEl-!d(Dm)-i- ^•fr«l-<^ tfl^l^l 

T»-^^s.(2oo)s. ^-a-^c)-. 

Ei-t!:£(DS)s} <ij:£} ^S"?]-* ^"a-ol ^-a^S c-ilo]El^J:(DS)€ 'r^?^^! 27)^ -^^v ^ lEi^^]^^^ 

(Ml)* ^-frcf"^ ^1 lic^(Nl)S. ^^^4. :3.El^. iT^allAlEKCDoJlfe cllolEl<tl2:(DS)i+ ^ I^^(ELVDD)2l t.}:^ 
ofl cH-|-*>fe ^i'a-'^l •^I'^l, ^'fl 2ii^(N2)fe iS-^^^S. -^^^7] na^ofl ;^ 2?1211a|e1(C2)^ "^l^^fl ■f'^^ 

^, ^ *'^<^l^ife ol^ ■f^Aj.A) O.S ^Af<0^7l--5-^S|fe 7]t} -S-^ 2?lBi|-^lEl(C2H ;H1 4^^;^l>iEl(M4)Sl ^^^^ 
* Jifl 1^^(ELVDD)S1 ^^d-^J-Sfcfl cB-S-S)-^ ^"3-* -S^^^o-a-^ ;H1 l^-e(ELVDD)s] ^-a-^J-*]- ^ ^1 4S^;=^lriiE.1 
(.M4)2\ ^^^-a-g: ^ sa^f. nali. •& ^^11 ■^■^V-ii.e-s. ^^^}^S.7\ -^-g-slfe 7i?f ^<?}- ^rJi(i40)oll 

(DS)l- S}-di(140)S ^^t!-cf. n^Bf-H. ^ ^"aoflAlfe e^;^l>:]^Sl S-^^-a". <»1*£ -f-sl -i-S^ 

£ 5fe £ 2^11 S.-^]^ ^difil M-El-ifl^ H 5fe 1?1sI)a1e1(C1)7> ;^ 2ic^(.m)s^ ^ 1^€ 

(ELVDD) AV-^I'H] -g^lslfe- ?J-ir >llsl«>Jl^ £ 34 ^-^.2-^ -^^€4. 

£ 4 S £ 5# ^2l^[°^ 'S->»fl«| •^•S*}^. ^ n-l^>^>^{Sn-l)«.S. ^A|->a3:7l- ^^^t^. ^fl n-I^A). 

-JKSn-D^S ^AJ.^ J:7> -g-g-slM 3S€^l^El{M3) % 4| 5S«:^lEl(M5)7t ^ 5^?1;^1 A:E1(M5)7> ^- 

*sl^ ;^ 4S€^1^^(M4)7> ^£8a ^ 4JS.€J^l:iiEl(M4)7> c)-o]is. ^gfls. ^ 2Jc= 

(N2)'H|^ xfl I (ELVDD) til 4S^^liel(M4)Sl ^^;a<a-* 4^ ^^^Jt^l ^71-^34. atal-'H, ^ I^iaB-^ieKCl) 

rielji, 3S^;^l:diHl(M3)7> 7)^^«(Vref)^ ^'a-'^l ^ It^CNDS. «l7l-«4. nsiig, 2?1^^1e-1 

(C2)o)lfe lt^(Nl)i+ =^ 2i^H.(N2)s^ tfl-l-sl^ ^"a-^l f^^Scf. '>|7lAi. ;^ n-l^A>Ai(Sn-l) ^.s. ^a1.^^7V 
■§^■§•5)^ 7l?> ^<iV 7i) lS.a^liiE|(Ml) 5J >!I 2E.^^^i^](M2)7} ^-±S,^7] ^Wr<^ i:flolEl-tl^(DS)fe ^rii(140)S 

o):f. all n^>«.l-«d(Sn)o.S. ^^}<il^7h ?^£l<H ^tj lB^^l=iBl(Ml) ^ ^1 2^^^] ^:^^iM2)7} ^ 2^^;^]^ 

El(M2)7>'e-&3E|>a l^nj7l:L>Sl ;m 17] ^f-^f 4::^^ S} ^^(PC)7> ^4i(140)S.^Ei cHo] e|^{Dm)-i- ^■^^'^ no]^ 
^Jg-fl^(200)S. "i^S.. ii^s\ ;5i^(pc)^ ^ l^Ja(ELVDD). ^ 4S.^^]^^^]m4). A] 2^^^]^^m2) °A 

tflol^^CDm)-!- ^-S-^H eqolEl ^^^S(200)S. -g-^^^. 

t-ilolEl ^^^S{200)fe ri^^s^ ^■^(PC)7V "fl a.-S-^^d-'g- o1-§-*V<^ <flo]B^'413:(DS)Sl ^^-a-i: 

^^S.. ^o]^]^S.a)S)7} 7^]] lbiB.(m)S] ^^«>1 SV^ch^'^. ^ 2ii = (N2)7h i-S.^5)c^ 5^7] nfl^-ol) li^H. 

(Nl)Sl ^i°J- *V7j-^o)I cJl^sJcH ;»() 2ii=(N2)^ ^^JttkS^ ^V^J-^cf. ^-f . ^ 2ii£.(N2)ofl'^1 *)-7j-sl^ ^ 1 
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71^-1, l}t=(Nl)Sl Sf7<}- ^-y-^ cflolElA]5.(DS)°11 S^SH ^^5] jr, oloj] ii^E^. ^ 1 Bfl a) (C 1 ) "fl f-^Sl^ 

s(200)7> jOfe 2°]^3\ ;^V<a^)7Hsi 7};^ «^7]a . 

E 6-i- ^asV^. -g- ^'^i'l t1|o)E^ T«-^^a(200)^ 4iJLH ^^^^^(.210). -81-^ eBAl-¥-{220), sflAl-f (230). ^ 
2C-1(240). c)^l^-o>^s.n ^«^(<^1*1- "DAC^"e1- «-)(250), a1|o1:^(260). ^4 l»H3^-¥-(270), ^-^ •§•#■¥■(280). 
-a ^•¥-(290) 1i ^'a-¥-(300)# ^-wl^c}-. 

4^H.H tfl;^l>i:El-¥-(2i0)fe Ej-olig ;^<H^(150)S-¥-El 4^ =H -f-e^CSSC) 5J ^iEj-e :^rt(SSP)# -^^^fe-'il-. 
Ej.o)<a ;»iio]^(i50)S.^^ 4i =S 1-^<SSC) 1? ^lEj-E ^^(SSP)l- 4^ =M ?I1;^1^e^^(210)^ 4: 

^ 4iinE #B^(SSC)S1 1^71 x>Vt|- riii ^>i(SSP)S 4^ = S j7lls^ a];^^ ^S^i^^. 

oil- *)«H, 4=i5.S ^P^liiiEl^¥-(210)fe- ms\ i^l;^l=iiEl(2l01 Ml^ 21Qi)# T^altVi^. 

tlsel(240)fe El-oltg ;<l|o1^(i50)a-¥-6i -^^Slfe k(kfe ;^><a4^)«lHSl ;«fl l«lIolEl(Datal)-ir p(p^ ^l-'a=r)«lSsl ;0l 2 
c1lolEKData2)^ ^€^^1- ^7)-^^ clsc-1(240)fe 7l-^;*1 (Binary Weighted)^ ?JE^ ^1 2t1«>l&l(Data2)l^ 

'^^'a?>^. cV-^l ^§F<=^. ^*J-^(300)o1|^i ^s^-y-i- "Hi^ 'Si^* t sas.^ ais^oi -a^g^ k 

Hl^o^ IcflolH-KDatal)*- 7^f'A]l. ^«-*H p'^lS.^ ^1 2cil<^l E.-l(Data2)-l- ^^^J^i^^. ^<H. ^ 

3O|(240)fe Bomsq XI ItflolEl(Datal)^ <']-%-^;^ 5^]S,S] :^ 2^o]^(Data2)m ^S^^-^^^. 

t}^, T^aci(240)fe- E11A1^(220)21- ^^l^i^. 1-^.^<=1'3 ^oi:^(i50)S-¥- 

Ei lc^lolEl(Datal)7V ^^}^o.s. ^^^^-^ -8^% eJ|sl-¥^(220)4 ^#s)£.-^ c^sci(240)7^ -S^m'^. 

jl, ;^)<H^(150)S.^^^ « ^-SJI-^II ifl-i-^^-feX) li:fl°lEi(Datal)7>-^Alo5 -g^Slfe eflAl^f 

(220)4 ^711^ qscl(240)7h-aA|^t^. 

ell ^1^(220)^ 4^aH zflJ^Ii=iEl-¥-(210)SJ¥-El ^tiV^ ^#5]^ -Sl-'U^ J:«»i| ■%r'^^<^ ^ ltfl«>lSi(Datal) 
^ XI 2cllolEl(Data2)l- ^^>^AS. ^^j-tt^-. '>1* ^I^V-^, "SW^ efl Al^(220)fe- j7fls^ XI ltflo]El(Datal) 5J j7lls^ ^1 
2ci|olEl(Data2)l- ^^^}y] j7H^ -S*^ 28:^1(2201 ^fl^l 220j)# ^ <=^7]a^, z^z^^l -S*^ 211*1(2201 ^^1 

^] 220j)fe H 7011 S.Al€ kalSiq ;«]) ic-qolEKDatal) ^ p«lS.^ XI 2^1 (Data2)l- ^^"^ ^ k•^p 

wlHs) 3.7l^-aJ8^c^. 

€flA]¥-(230)fe iili t-^ '?l»flol-i-(SOE) 'i!i7>'a^€ "11 ■S#1J 811^1 ■¥-(220)S.-¥-E^ XI 1^11^1 &1 (Data 1) ^ :^11 2c-]] 
olEl(Data2)# '^^^'^l- 7i|^J-tVcf. :2e)i, ^'S 211*1 •¥■(230) "t^ <il»Il <»11-(S0E) -^^7} <U^^ "fl ^W=>1lXl ^1 
XI Itflcl&UDatal)* DAC^(250)S. ^#S>i. XI 2cflol^(Data2)# X|<H^(260)S. °1^ ^*><^, 

ell*l-¥-(230)fe j7lls1 XI ic^jolEKDatal) ^ i7flsl XI 2^olEl(Data2)# ^^bV?] j'fl^ ^S*^ 211^1(2301 ifl 

^1 230j)l- ^«lt!-^. °^7lAi z^-z^sl 211*1(2301 ifl^1 230j)fe £ 7ofl «>sf ^^l kalHSl XI 1 <H) ^l (Datal) 

?JpHlS£l Xl2<Hl°lEi(Data2)*:^1^«^XiliS-^k-Hpa]SSl37lS.'i:^j€iq-. 

^^¥-(280)^- I4^^7l:a-Sl Afl 17m C-llclEl^S.(Di tfl;.] Dj)^ 7i-^t}c^ ^'^>'il2:<Hl Sjsl-o^ AH^^ S^ihl- 

(140)S.^El it^sl ^^(PC)S ^jHltcl-. >aXlS.. ^§-¥-(280)^ z^z^sl a^di§(140)''11>«'i 4^ Xlfe- ^^fl 
^ ^4i(140)7> .^cfl "11 -^71 ly-^ c1-oli=(0LED)S. ^^£1'>1'»> ^ ^-^-l- •^'3.1}t1-. =LZ\^. 

^(280)^ ^1*7> ^^3sl^ :3i^3l ^"tJ- X|«H^(260)S. -g-^ltcf. "l* ^«fi. ^-fi- ^#^(280)^ i 

7llsl A(jaJf(2801 28Qj)l- T^«l*cf. 

^a> xi<i^4(300)^ kalBs) Til lc11olEl(Data)o)l tli]^^c^ 7)l2^*i#-a- ^3^Mc+. ^XlS.. 4"^ ^M^(500)h 

s. go)] E^l-S «>4 *ol ^T^sl ^'U- *1*1:(R1 Ri)a ^-^sl^l 2''7Hsi 7^2i^o^-^ -^S^i^^. ^J-^V ^'a-¥-(300)oil 
-^^i^ TflS^^'y-l^-a: DAC(2501 ifl^ 250j)^l-S ^^-Qi^^-. 
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DACjf(250)fe j7Hsj DAC(2501 vfl^q 250j)l- T»«ltHc|.. DAC(2501 ^fl^l 25Qj) ^^€r 2fl;*l^(2301 ifl^ 230j)S. 
°lEl-tl:£(DS)5. -id ^^4. 

;^o1^(260)fe j7ll£^ ^"J- ;»11<H7K2601 Ml^l 260j)^ ^^l-^^. ^"^^ ^"J: >lH7l(2601 Mi^^l 260j)fe a-^^i-?}. 
:S«a-o)cf. H.^^i'tf. ^ 2t1|»l^(Data2) ^ ^ 3^^(VSS)-i- ^^"t>^ ^'^ >ilol7l(2601 ifl^] 260j)^ :^4il-(140)°fl £ 

l»l^^(270)fe ^"Sf 5^(|<H^(260)oll s1«l-<^ ^-a-^l ^<H« iHlo)El/il^(DS)» ^^^290)S. ^-g-^cl-. o1# ^l*^*^. 
7}| liH3^-¥-(270)fe-j7l|sl ;*« ltHJ^(2701 270j)l- ^amcl-. 

-«!i^-¥-(290)fe c11olEl^#{Dl vflx) Dj)3> ltH^l-(2701 ^^1 270j)^ ^7)^ <a^-i: ^-iH^Vcf. ^4S., ^^Y(290) 
^ l^^7]^J:S] 27]:^ ^<>1-^ cl)olE^^-i-(Dl xfl^l Dj)4 ^] ia1:^l-(2701 ifl^^l 270j)# ^71^^ n s] 

oilc- e)lol&|Ai§(Di vfl;^l Dj)4 4 liHsll-(2701 vfl^l 270j)l-/'4^^1?l^l Sf^"^- ^^-¥-(290)^ j7l!Sl 

^ ^(2901 290i)-i- ^ «1 • • 

^ ^^^1 tflolEi ^^aiS.(200)^ £ 8^4 ^-^1 2fl^l-¥-(230)fil T+#^<^ efl^ 4^HBl^(310)l- c1 'i' 
Sa^K^ 2-^^)0^)) 4=l»El^(310)-fer*'3 Hfl^l-¥-(230)S-¥-El icH^I E-Data 1) « ^] 2c-ilclEUData2)2^ 

^U^^lt* -^^^^ DAC-?-(250) ^ ^<a- ^H-¥-(260)S ^^^c}". -Sl-?- Aj-b^^S-^el ^o]^ ^§-Sl^(200)S. 
7>^lfe ;*n lH|olEl(Datal)7V-?^^S)'a ^d^J-'flt'll "fl-g-Sl^ fe-^ Ml-a-a: 7Mfe flS -^-i-^ol 

(DataD* ^-J^zil^-i- ^ icflolEKDataDl- s^l'i 41 = £1-^(310)^^1 ^o^s^l-as. -^^J-A) 

(Vref)^ 3^^(VSS) ^\<=>]'^ fl^l^<H S-'U-^-^. -M^S., «-»g- ^^-f-CRl Ml^l RO-S: 7l^€«(Vref)i>l- ^11 3^ 

€(VSS) Aj-ojo] ^^21 7fl£^<a-(V0 v)l;:c] 2'^-!)* ^S-'i^^. -^i^i^ ;Nl2i^"a-i-(V0 2'^-l)* 

DAC(250j)S. zie] :^<a-^(300)fe ^ 3^«(VSS)sl 3iHn|(301)# ^■fr^'H ^"a- ^°l7l 

(260j)S 

DAC(250j)^ ^1 lHlolEi(Datal)s) HlS-Sitoll tfl^sH ^S^WVO ^fl^^l 2^-1) <Hi, ti[^s] ?jl2^«J-^ t:-l)olEl^ 
:S:(DS)S. -id^*i-°i ^ lBlnl(270j)S ^-^^r^-. <^7lAl. DAC(250j)iq- ^fl l»H3|(270j) A>olollfe. £ I0o|| Sa]^ 3;<i]<H 
A15;(CS3)°11 s^«l-o^ ^ 4lS€^1iEKM4l)7f ^^l€t^. '^1 41S^^1^e1(M41)^ ^3a7l?ls1 >fl 17):j> ^ 

^■f 7l^V €-&^«>i DAC{250j)S.-¥-El ^^5)fe t11olE)Al^(DS)l- ^1 1 »i1 a) (270i)S. -^^tt^^. ^>i]S., ^] 3^1<H'il 
3:(CS3)^ ;^ 2;<Bo1^ai{CS2mci. *7fl 2>fl«H-4!i(CS2)4 ^^aAl^ol) sT-'j-^r].. 

.^iaJf(280j)fe 2;<fl<H^3:(CS2)'=fl sisil ;^l<Hsl^ ^fl 12S.€^1^e1(mi2) ^ ^ l3H.€^l:iE.1(M13)sV. 13S 
^J^litEl(M13)i'1 m^oll ^fl-^(Imax)4, ^fl 3i^=(N3)4 7H^l<a-^(GND) AMofl ^a^S)^ 3^^^ 

Ei(C3)i4. 5*11 3ii3(N3)Sf ^U- ;^«>l7K260j) A>oloj) ;a^s)fe 2b1=I(281)€ 

12^^^]^mMl2)B\ 7^o]B.^^^ p(H 13H€^l:i:^(M13)sj 7lIole^^«.ll ^^i^jl. ^ 2^^-gr ^] 13:1. ^^l^E^ 
(M13)S1 2^i^s)-'^l<'lEi^(Dj)o)) ^^^t^. :n.elal. 12Ssa^li^EKM12)^ ^ l^^-S- ^ 2tt1a1(281)oIl ^^^cj-. 
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^ 13S^^li;:EKM13)fil TflolS^^-ar ^1 12B.^;^liEl(M12)Sl TflolH^^o? ^^sli, :^ 2^^-§z cfl'^lEl-tKDj)'')! ^ 
2^<H'!di(CS2)»l| sjBfo^ i4^ig7l?KlH)2l l^m ■f-'?h 'S-'&Sii ;^ 27m S-^^^cf. 

^i*^i(Imax)-& S^di(140)7^ ^rfl ^ -^7] ^^g- c^-oU={OLED)S ^^Slo^o): ^ ;^ 12H^;^1-S: 

El(M12) ^ 13H^^iiiEl(M13)7l-'@-^^fe 17l:?V-f-o1:fl-ifc{140)S.-^E^ -g^aj-^uf.CCurrent Sink) 

^ 3?l5<llA]EKC3)fe- ^*^(Imax)<Hl &\-^^ S^-i(140)S.^El ^#7l->Sa^ nfl 3in^(N3)'Hl A^^^'a-* ^1 

^^^t^. ^ 3f]^^]^(C3)^ ^1 17l?lr ^'H 3M=(N3)'>I| "?l7V^fe ^^^'U-ir 12S.^^^^^ 

(M13) « ^] 13H«^li5l(M13)7> i^-5-=2Elt:i2}£ 3i^(N3)sl A-^^-JJ-i- -a^SV?)! -fr^ltt^. 

2>H3i(281)^ ^1 3i^H:(N3)'>fl ?l7V^ ^-^j-^'U-i- ^-a- 4*l7l(260j)S ^^^cl-. 

^i-a- ^loi7l(260j)fe a.^J-^<y-. ^1 2i^I<^lE-i(Data2) ^ ;^ 3€€(VSS)Sl ^i-y-* -§-^^«>V ifle'lEl^J:(DS)fi1 ^°J-?J:# ^ 
o]^t^, o):f., ^>^sl 4lSVoi ^1 2ci)otEi(Data2)7} 5WlS(#, p=5)S. -^^€^-31 7>:^S>7la ^cf. 

;flol7l(260j)fe- ^1 41H^;^l>iEKM41)i4- ^ ltilJ^(270j) '^lolsl ^^^Ife- 57ll(^ p7fl)s} ^fl 45^ Jfll^mi-CC, 

2C. 4C. 8C. 16C)3|-. ;H1 4?l3ll-^lE)#(C, 2C. 4C, 8C. 16C)4 4 3*^ JH(301) Afolofl ^g^^lfe 31S.^;^l:iEi(M31). ^1 
32e^;^l:iEKM32). ^ 33S€^IiiE^(M33). 34S€^^e1(M34) 5 ;*fl 35m«^l^:H-KM35)s?-, 4nA^\^^iC. 
2C, 4C, SC. 16C)4 ^] 2ii1^{281) -^V^l'^.^^^fe ^ 2i:^^;^l >;:,eKM21). >0 22S.€^iiiE.KM22). 23a«J^liEl 
(M23). 24S?1^1^E}(M24) ^ 252.^:^1 i.E)(M25)l: ^Hl^q-. 

rLB\Jl. ;^<H7](260j)fe 31 Ml^l 35H^:^1iEKM3l M35)^ ^ :^ 21 tfl;^] 25^^^]=ti^ 

(M21vfl;^1 M25)fil 7llo)H'a:^)-J^- 7);q^'a-?i(GND) A>oHl ^ 51S^^1>ie1(M51), ^ 52:E€^1^eKM52), 

53efa;ilirEKM53), ^ 54^«^l=i^el(M54) ^ >il 55S?I^1^El(M55)fi1-, ^1 2 cfl o) (Data2) H]e>=.ol) cD-§-b1-<^ ^A] 
il^l A 2cIlf)EKData2)^ ;^ 21S^;^l^Ei(M21). ^ 22S^^l^l&i(M22), >fl 23S^^)^El(M23), 24^^ 

;^)ciEl(M24) ?J ^Hl 25S.€^)^e:KM25)s1 7ilo)E^;^FS. -g-^*}?] 44tb^l 61S€^l^Ei(M61), 62£€^li^El(M62), 
^] 63S^^lji;El(M63). ^ 64S.«^1>iE1(M64) % ^ 65S«;^l=iE)(M65)§ T^al^t-cJ-. 

4?43m>^lE^l-(C, 2C. 4C, 8C, 16C) ^]S. 4€- -i-^Si^-S -^^^n^. ;«q 4?1b||'^1e1*(C, 2C. 4C, 8C. 

16C) -i-^-gr 2° 2^ 22, 2^, 2^3|. :a-o] 01:514^31 7l-f'Al ^ efls f'7>€c)-. ^ A^^^]^^(C, 2C. 4C, 8C, ISO-S- ^ 
2ci|o)El{Data2)^ 7>^S)ol| ifl-§-*}«si 

51S«^liEl(M51)fe 5^1 21H€^l=i:6l(M21) ?i A 35m«^l=tEKM35)s1 7i|<^]Hia-4<^l ^^€4- '^l 52^^:^]^^ 
(M52)fe 22S^;^l:iiE^(M22) ^ 34S«^liEi(M34)s| Tljo) ^^^4- >ll 53S«^l>iEl{M53)fe ^1 23S 

^;^l^iEl(M23) ?J A 33S^?^l>iei(M33)£l TflolH-e^^Hl ^^€4. =^1 54S.^^ ^mM54)^ A 24S^^l:=^iEl(M24) 
^ A 32S«jqiEl(M32)Sl 7ll'»mia-:*Hl =a^€4. ^^l SSS^^I.^eKMSS)^ 4 25E^;^lrtEl(M25) ^ ^ 31S.€;^l>i 
Ei(M31)a1 7flol^ia-;;^M 4 51 ^^1 55JS.«:^l^El(M51 M55)fe £ IC^l S'^m ^1 4;«fl<H'a^ 

(CS4)°fl '^^7]it^ ^) 17]^ ^-il- €-&5i^. >n 27l:a- f-^^ ^-^=€4. °1» 41«H, ^1 51 ^^1 55H^^l>i 

E1(M51 M55)^ NMOSS. ^g-^^c}-. 

A 31 ^^1 ^1 35m?l^liEl(M31 Lfl^l M35) A 4^^^]^mc. 2C. 4C. 8C. 16C) ^ o1i= ^VHsf St^sflOOl) 

^>olo|) -iAl^acq.. o]j4 41 31 gi;^1 A 35S?a;^l iEUM31 vfl^l M35)^ 51 i-fl^l 55H^^liE](M51 vH;^l M55)7)- 
^ 17]:^ ^oy ^-^^o\ 3^^(VSS)£1 ^-a* ^ 4?lBliAl &11-(C, 2C. 4C. 8C. 16C)^ ^^'S^VS. -^-g-tb 
4. ^SV-ai. ^ 31 vfl^l 35S.€^l^El(M31 Ml^l M35)^ ^1 51 ifl^l 55S€^liiit1(M51 M55)if cf-^ £^ 

^Vc]-. olnfl. 7}=^ y}^^]^ «1S7> "l"fil St-i- ^-f ^1 25^€^1^EKM25)7V ^-^^Ji, "0"S\ ?>-^ 
^-f A 25S.?j;^liiel(M25)fe- €-i5.€4. 62=^1^1^^ El (M62)b A 2t11olE)(Data2H-^i ■r-^-'fl ^-S- 7>f^^# ^ 

ajsl. 24^^^1=itEl(M24)a -^^^cl- A 63m?i^liE|(M63)fe ^ 2cllo|El(Data2)»q'«i -Ml'dfll 

7??' All- Ijfe -^-g-lJ-oV ^ 23S^;^lit.tl(M23)S. -S-a-^cl-. ^11 64H^^l=t6iai64)fe 2«flolEl(Data2)ofl-*l 
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(.Dat^2)<^^^ 7}^ ^Sr 7}^^]^ zi^ ti] ei- ^^w)-oV ;^ 21S^x^liEKM21)S. ^"i-ti-cl-. <>]^ ^-B: ^4 61 ^ 65H 
^;^lriiEl(M61 Ml^l M65)fe PMOSS ^^J£!<H ^ 4>1lo1-tl3:(CS4)oll ^<^€4..^. ^ 61 vfl^l 65S€^)ii^El 

(M61 Ml^l M65)fe 17m ;<fl 2?]^ 

A)l 21 vfl^l 25S^;^liiEl(M21 vflX| M25) nz^-S: ^^l a1e11-(C, 2C, 4C. 8C. 16C) f sm^t ^ 2«1.^(281) 
^l-oH NMOS E^^^S. -a^JS^. -^Ifif ^1 21 ^] 25S^^liEl(M21 M25) ^l-tl^H^fl "l"oi1 tfl-§- 

sjfe «lS.7h -^^^ nfl ^.-g-J^«H*;*fI 4?}3llAlEil-(C. 2C. 4C. 8C, 160^1 ^^^S^^fS ii^c^^^* ^^^VcJ.. 

H i^n^]^^(C. 2C. 4C. SC. 16C) ^ ^o]Sl <a^^^S. a.-y-^'y-o) <Jl7>Sl^ 41E«^l^EKM41)i4 

ltt1s^(270j)^V«>l2l sl-^lefl ^7V^ i:-?o)El'il2:(DS)2t ^i^^o] ^7> SEfe :?J-4i^4.(-a^S., i:fl«»lEl^3:(DS)5!l ^-y- 

;4lcH£)7) bUS-oI) ^dfcL(i40)<Hl h^;^1^e1#s1 oi^£7l-a.-*J-£iE^ «^lolE^^j:(DS)s1 ^-a-Sltol ^<>1^j1. "^H 
4ei- s}-:di^(i30)«ii-«l s-a^ ^-^^ a-^in- ^ sicl-. i^'^l 'a-«l-<*l. ^ ^-ifil ?-§^sis(200)fe- ol-S-s ^'fl 

01-8-*}°^ i:-««»lEl^i(DS)5l ^<^ik^ ;<^^<H«^7l s^^l^^ei-i-fil ^^-y ^^-g. iLAj. 

^1 liH=l(270j)^ 41H^;^liiE.KM41)sl-;fl lBli^(270j)Al-<'lsJ e^<?l<^1 Sl7l-€ c-l|olEl-il3:(DS)l- i;!i^^^(290j)S 

i^fl^J4(290j)fe >I1 llS^;^li?:&)(Mll)l- •'l^ ^] llH^^li5:&KMll)fe S. lO'Hl lX|<H/0:£ 

(CSl)°fl ;«ilo1€4. ^. X) 11S.^;»1>:&|(M11)^ l'^^7]miH)s] Afl 27l?V ^ti: ^1 17m *tt €-5. 

a^c}.. o^aJ-Al. t^|o]El^3:(DS)fe^ l^Ja7l^(lH) ^ 27l?l-^^ »^lolel^(Dj)OLS. *^S|jX. =LSi\^7]:Q ■S-^'flfe- 
^^^^ 

s 10^ £ 9«fl E'«-l« -yn-^. >fl 41B^^]^tBl ^ ^53^ ;^<H7)(260j)S. ^^s)^ M-E}-x1|fe 

s. 9 « £ 10-g- ^^*f<^ ^4:(i40)a -g-^sjfe i^)«»lei>ti3:(DS)si :a"a- ^<H^^-i- 'S-'*)!*! ^1*f7ls. «c)-. 

^ ^1, ^ n-l^'^V'54(Sn-l)£.s ^Al.>i13:7V ^-g-Jat:}-. ;»« n-l^'^V-tKSn-D^.S. ^a1.^2:7> ^ 3 = ^^l^ei 

(M3) ^ ^fl 5Sa^l>:EKM5)7l- ^-8r€c^. 4 2ii^(N2)ife >11 1^^(ELVDD)<H1A-1 4^^^]^^^(.M4)si\ ^ 

n^^^-i "li-^ €*y-5iol '?l7l-Slal, ^ liiS.(Nl)o11fe 7)§:?i^(Vref)sl ^1]-°] ?l7>Jacf. oji^, 2?1 J^'^l&](C2)ofl^ ^^11 
1^«(ELVDD)S} ^-a-'oV*} ^aiJ- S ^1 4S€^l^Eii(M4)S} ^^^-a-oll ifl-g-^!^ ^"a-^l -t-^^i:!-. 

4 li^ = (Nl) ?{ 21n=(N2) Z^^Z^-oi) ?l7fSlfe ^l'a--g: 1^- ^o] ^ $1^. 

Vm = Vref Vj^ = ELVDD-\V^,\ 

loflAl Vni^ ^11 lii=(Nl)ol| ^7>S|fe ;a<g-, V^gfe 2M=(N2)oll ^7h£lfe VthM4^ ^1 4Sia^liiiE.l 

1L>^, A n-l^Al-A}(Sn-l)o.S. -g-g-Slfe ^A>.y:S:7l- ^H^fe Al^i^. ;^ n^'^}-id(Sn)o.S. ^A>a1^7> ^^S]^ a]^ a\ 
o]^ 7l?V ^-Jl: ^ liiS.(Nl) "A 4 2i^s.(N2)^ ^ns. -a^^q-. ^eJ-'^l. ^1 2?laqAlEl(C2)'>ll ■f'^^^ ^i^J-^l: 

e-lf-. ^1 n^>^)-a(Sn) ^A).Al:£7> -^^sjol 4 1S«^1:±:E1(M1) S >I1 2S^^)r^:El(M2)7> ^--8:^4. ^i^^-Sl. ^1 n 
^-^V-tlCSn) O.S ^A><03:71- -?-g-S|^ 7l?> ^ l7l?}- f-of ;^ 12:^«^)iE^(M12) ^ A ISS^J^l si eKM 13)71- li-g- 
12S^^lriiEKM12) ^ >ll 13H^7il^EKM13)7h ^--S-sl^ l^^(ELVDD). A 4^^^1:^iEl(M4). 2S« 
^]±^^](U2). 'Hlo|E]Ai(Dj) ^ 13e^^l^El(M13)-i- ^-fi-^H ?ifi-«(Imax)ol) i:f|-§-S)^ ^•^7> ^j^^c}-. 

olnfl, 45 ^;^1^EUM4)<H|^ ?i^«(Imax)sl ?i#7l- ±^7\ nfl^ofl 2^ ^o] 5.^« =4^ Sa^^. 
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Imax 



^ w 1 



^E^vflJZ, cox^ -a-s?^^ -8-^. ^, L-a- 

4. 



^. ^^^(Imax)oll ^^7> ^1 3ii^(N3)°llc- 4sl- ^7>€c>. 4o(l H^l 

<=g^* ^7)1 ^^€(Imax)'fl sl^V^ ^^71- ^B.^ >fl ;^ 3icH-(N3)o11 ^7hslfe ^-g-S-S: ^±1- 

(140) ^'>\^n ^^j€cf.(ol^£.7>'8-'^lti- ^-f) 

oisj.^ 4<a^)«j,4| ^s,^<'^^ -ti^^cf. DAC{250j)fe 41H^;^liiiEl(M41)7|- ^-S-J^lfe 7m -f-^ 'id^^ 

/flS^-a-* c-ilolE)Al3:(DS)S.^ XI 4im?nxl^El(M41)fi?- ltt1ol(270j) W^i^. «^7lAl, ^ 4ie^ 



A 4^<H-t!:S:(CS4H s1«l-'^ ^^71;lVs1 A 17l?> ^■JV XI 51B€^1^eKM51) vfl^l XI 55^€^liEl(M55)7> 
^Sl^ 7l;5l^»J-^(GND)sl ;5i<y-ol X) 31£^^l^Bl(M31) ifl^l Xl 35S«;^lri:el(M35)4 XlolS?i^J2.S. ^^^4. ^ 

A 31S.?!^lie1(M31) vH^l XI 35H€^1^EKM35)7V ^-&5)'H XI 4?1 3)1^1 El #(C, 2C, 4C. 8C, 16C)al 'a^'^^ 
7V 3^€{VSS)s^ ^d-a-St^-S ^i^Jitf. XI sm^^^EKMSl) A 55S.^;^liEKM55)fe 717-1;^ oj^ 
(GND)^°J- <iVH4 PMOS^ XI 31S.^;^liiiEl(M31) XI 35S^^iE-|(M35)7l- ^ ^"?J-4 ^ ^4. 

neji. 3^i^i(VSS)Sj ^*iS)t-8: 7l^:a€(Vre£)Sl ^"a-iJtiL^ ^-S- "t^l ^iSi-¥-(130)«fl i«€ ^sii-t 

(UO-i'H 'S'a^ safe ^^O-S. -i^^ ''r 544. 

45S3flA]E)#(C. 2C, 4C. 8C. 16C)S1 ^#'a-47V XI 3^^(VSS)a1 ^<Q:^^^ ^ ^^7l?Vfi1 ^fl 27]?} -f-oV XI 

61S.€^li^El{M61) vflx^l 65H^^l=ixe1(M65)7> ^-&€4. XI 61^^7l^;El(M61) A 65S€^1:i^Ei(M65)7l- ^ 
-■S-sl'i XI 2c{|olEi(Data2)2l A "iSl-o) XI 21S€^1^e1(M21), XI 22S€^ljiEl(M22). XI 232.^^1^E^(M23), XI 
24S€^^EKM24) « XI 25S'a^^l^&|(M25)S. ^^€4. S-H, Xj 2fI|olBl(Data2)£l Hm7> "OOOirS. ^^€4 
-a 61S^^1^E1(M61) X) 65S.«^I^E|(M65)7F €-&Slfe XI 271:^ ^"U- Xj 24S.^7l^El 5J XI 25S^;^liEl 
(M25)7V fi-€-€4. ^^»II Xl 4?|s1|a1e|(C) ^ ^«3<ll XI 4?|s1)a1e|(2C)4 ^J^-a^S. Ji^^^JSl-"! '(iA%A. 

ol ^-f. «SJ-^ XI 4?1afl^lE|(C) 51 A 4?1sa'^l6l(2C)Sl ^^^cJ-^S. ii^^^ol <i!7|-Sl7| nfl^-oi] '^^fl^^ 64 ^J- 

o1 2i4. 





= Vref-^ (Vref'VSS) 
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C+2C _h 
C+2C+4C+8C+16C / 

a^7lAi ^ 2i^lolEl(Data2)fe A l'flolE^(Datal>s^ 7\^^^ ^^SH ^^^7] "^^^ h/fS a« 

^1 4?1=11A1E11-(C. 2C. 4C. 8C. 16C) ^ ^«>12. iL>S-^<a-*l 4im'a^liit^(M41)sl- ^^1 

ltH3i(270) -^h^isl 21-^ ^'a-(VL)'& T^^-^ 73)- :a-'»l a«€ ^ Si^l-. 

7i = Fref-y {Vref'VSS)+Vboost noost=j{Vja-VSS) 



-rSh-i) 74 ^-^ ^l-a-^ ^1 ia1=1(27Qj)# ^^^<^ A 11S«^1^e.1(M11)^ ^^^cf. '^71^1, ^ 27\7} A 11S« 
^l:iEKMll)7l- ^-g-£l7l m&^ll l»3lsi|(270j)S >11 llS«^:i^^(Mll). tflolEl^dCDj) ?J IB^^l 

>:B.KM1)» ^^^^ Al^^inDS. ^^€4. ^. ^11 lJn=(Nl)S.fe ^^<^ 7=f ^-g: ^Uol ^ 2?1 



/2 / Umax L ■ 

f„ - ELVUD-j ^ - \V^,\ 

ojufl, :^ 4S.^H^^(.M4)^ ^Sfe -v^i-il 92}- ^ Xi4. 

1 W 2 



2 



El(M4)S. *!■ 9X^. ololl nfal- ^-S-i" S.^)^ 4^ Sicf. 

■& ^^■^"U^i ^*l^i-¥-(290j)fi1 ^-a^ tl-«»f«V7H 'T- »<H. it#l^-^(29Qj)fe £. ll^f ^ IIH 

^J«|ii.El(Mll) ?1 5^ 14s^;t1ri:El(M14)7hS.^>;nl-g 7ll°l:E(Transmission Gate) ^sfls J^^^ Xii^. PMOS ^ 
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^ ^ l^l<H-tl3:(CSl)S *5?>-fe4. ^ lxOoi^3:(CSl) >0 2^<H'il:fc(CS2)fe ^^s. ^cfls? ^^-i: ^7] 

oil ;41 llSS^li:El(Mll) ^ =4 14S«^ie1(M14)fe « 

;<fl llH€^lii:Bi(Mll) % ^ 14m€^=iEi(M14)7V E^>itil-a Til ols. (Transmission Gate) ^Et|s ^#^"3 
£ 12fe £ 6011 SAlia ^foj. .:goj.^, DAC. ^lac^ ;»ll«H7l. ^^m^. -^^3.^ ^ <&i^m ^^'^^ 

£ 10 « £ 12-1 ^^^^^ ^"SSV^, ^ n-l^'^V^KSn-DO.S. ^a>^^7> -f-^^ nfl lii=(Nl) H 

^ ^4 ^ 4^ ^^)^E){M4)ofl 2fif Sol a^SlJl. ^ 2ii^(N2)olI ^-^4: 34 

3Bl2, ^1 25H^A16](C2)S1 TS^^ofl ^ lir-^CND-^ll ^7V5lfe ^U->Sr ^«}-*l 104 *°1 ^ Sl4. 



^VB^ ^^7l;a-sl ^ll7m DAC(250jHAlfe =^1 lt11olEj(Datal)oll cH-§-*W Kffe ^V^^)?!!^! ^^^"^ ^ h(hfe f 
oiJ'fii ^a^lSVi^l-. ^elil. DAC(250j)fe ;*il 41S'a^>iEl(M41)7V ^-SrJ^^ ^l^f} *»J: -a^^l 

?]l£^J°J'ir tH)olel-d3:(DS)S.4^ ^ 41S.€^itEl(M41)4^ l«l5l(270)AHal ^o^o,s.^^^ 54 S^ °J7> 



^^71^4 17l?V ^^>^fe ^ 51 ^^1 ^ 55S.ta^l^^El(M51 ^^1 M55)7V ^-&%J1, o]o^ ^ 31 ^41^1 4 
35S€^l^El(M31 M14 M35)7> ^-^S4. ^^^l^. ^1 ^1 innM^*(.C. 2C. 4C. 8C. 1.6C)4 "J^'a-^S. 

^ 3^«(VSS)4 ^°J-'*1 ?17>«4. 

zxEjJl ^5S7l:a-4 -4 27]^^^^ P^l 61 65H€^1^E.UM61 ^^l M65)7>^-^€4. 4 61 ^ 65H?14i 

eKMei vflxl M65)7>€-&4'a ^ 2c-llolEl(Data2)4 tH-fsl-^ ^ 21S?!^liEl(M21), 22S^^li:iEl 

(M22). 4 23S^^lit^(M23). 2im.^^]=^^0A2i) ^ 251^^7] d:.^(M2S)7} S.^ ^-JL=€4. 

oM. ^ 41S«^liEl(M41)4 ^ liH4(270) AVol o| B^o, AVo|4 ^oJ-(Vl)^ '^n-^ ll4 ^ol 3E«S ^ Si4. 
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11^ ^ liH^(270j)-i- ^-^«f<^ ^1 llS?«;^liEl(Mll)S. ^^^cf. <^7]^]. ^] 27\tt ^1 lis 

^i^EKMDl- ^-frSf-e^ si] li=:=(Nl)S. -^-i-^cf. ^) liiS-CNDSfe '^^^ 11^ ^-y-ol 

2HaIl^]E|(C2)3) 5^^o^ ;«fl 2ii=(N2)o]l "Jl^Vslfe ^"^S: 84 S.-^^ =r Sl^. 

si^oi ^'Ssi?] "H^ofl 5-^^ ^-a-* a^i^ ^t^. 

£ 5<^ ^-g- ^^(140)^ ^41 l}tH.(Nl)sl ^a-a-o] 2i[^(N2)s) ^^J"*!-^ ^ 

aj-^cl-.C^, C1+C2/C2) i4el-A.i, i 5ofl 2.^1^ :^4:(140)7> S. S^fl S-^l^a SFi(140)7> ^-§-51^ ^-fJi^^ 

''^ ?i'U^(3oo)£i ^-a- ^n] -a^* sa^i-. <»isj- ^<»i. ^j-^v (3oo)si ^m- ^^7} ^tii -a^si^ n^^ 

^-^Sj Aj.^)^ £^0, la-X) ^ ^"gSl oflAja^Ol eiJ£.S.Ai, Olfe la-;:^) ^ -a"^*!-?! 41?^ ^^'^Ml 

'^t!- vfl-g-i- ^sll '3-<axfe}-^ ^-gsl 7]^^}^^ -a^-*!-^ -^W^fe ^^"H^i c1.<>}:^V ^ ^;^ol 7>^^# ^ ^ 
^^m. n^ef^l. ^'g^ ^^fe ^4-^1^ "^-^^ ^'^<H1 ^l^l]^ vfl^o.^. tV^Slfe ^o] o}^i\ ^^ 

si-Tii ^-a-^ s^i^ ^ 5a'4. 

S 2fe ^ ^"^sl 'd'^H'fl v+Efiflfe £^014. 

S. 3-& £ 2<^ £Al^ ^is] ^^11- ^S-S-^lcf. 
E 4^ £ 3011 S|4i^ T^-S-H^^-i- ^Ej-xfl^ 4^£oJrl.. 

£ 5^ £ 2ofl S.A]:a S^diS] cf^i^l- v+tfiflfe S?SH«>)c}.. 

J£ 6^ £ 2»»1 tljol&i ^^5?S5^ ;H1 l-aAl<^0# 4E^vfl^ ^^^c^lcf. 

£. 8€- E 2<>11 JE.-'^m "HlolEi ^-f-SlS.^ ^ 2-a'^l«fll- M-Ej-vflfe 
S. S 9<fl 3E.Al^ c>^<^* M-EJ-M]^ S-aolcf. 
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cV^ofll- v^Ejvflfe S'^olcf. 

110 : ^-^V T^*-?- 120 : ^0]^ 

130 : 140 : 

142 ; ^iiS\S. 150 : ^°]''^ 

200 : ^-f^^S. 210 : ^S.S. rSl^^l^E^^ 

220 : 2flAl-¥- 230 : l-'g ej^l-f 

240 : cjsc^ 250 : i^l^q^-oV^S.^. ifi:^:-^ 

260 : ^°jr ^o]^ 270 : Bl^-^ 

280 : ^-^ 290 : -d^!^ 

300 : ^f"!- ^<a-^ 310 : sfl-a = 



,50 



E|o|g iHcH^ 



10 
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Sn 
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D2 
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Dm 
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40 
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150 



no 
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Sn-1 



Sn 



En 

D. 



PC~ X~^~^ PC X DS > 



H 1 nil i jj 2 7PJ 



140 



Dm 
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-142 
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